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ABSTRACT

Keywords:

During education main concern of the students and their parents is academic performance.
Overweight/obesity in children and adolescent is growing problem in developed as well as in
developing countries. The present study was carried out to find the relationship of waist to hip
ratio (WHR) with the academic performance in first year medical college students during their
academic year. The study included 100 healthy students, 60 males and 40 females. Considering
cut-off value of WHR for Asian Indian adults they were divided in to two study groups, Group I
with higher WHR (Males > 0.88 and Females > 0.81) and Group II with lesser WHR (Males <
0.88 and Females < 0.81). Rounded up internal assessment marks were compared between
Males (30 with higher and 30 with lesser WHR), Females (20 with higher and 20 with lesser
WHR) and total students (50 with higher and 50 with lesser WHR). Student's unpaired t test
was applied for statistical analysis. The outcomes were presented as a mean (SD) and 'p' value
of less than 0.05 was considered as significant. Our study concluded that academic
performance of Group I students was significantly less than Group II when total and only male
students were compared. But difference was not significant in females. Psychosocial behaviour
and less mental processing due to poor physical activity in group I students may be the cause of
significant findings. More research work is needed to obtain precise relationship between
WHR and academic performance.
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1. Introduction
Obesity should be defined as excess body fat or adipose tissue; it
is this, not weight which is associated with the comorbid conditions.
[1] This is further complicated by findings that it is central (also
described as intra abdominal, or visceral) fat which is more
pathogenic. [1, 2] One of the leading global risks for mortality is
overweight and obesity. [3] The Centers for Disease Control and
Prevention in 2003, reported a 4-fold rise in child and adolescent
obesity (ages 6-19) in 20 years. [4] Simple clinical anthropometric
measurements, such as Waist Circumference (WC), Waist-to-Hip
Ratio (WHR) and Body Mass Index (BMI) may be conveniently used
to assess regional adiposity. [5] WHR is a method for assessing
abdominal fat. This is important because increased total abdominal
fat places individuals at higher risk for chronic metabolic illness
regardless of their weight or BMI. [6] Study found that WHR was
best predictor of cardiovascular events and mortality in patients
with type-2 diabetes. [7, 8] Excess abdominal fat giving an apple
shape increases the risk for diseases such as metabolic syndrome,
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heart disease, hypertension and diabetes. [9] All of these
studies [6-9] have correlated the WHR with risk of developing
various chronic metabolic diseases.
Getting the good education and achieve desired goal
in professional college is the dream of every student as well as their
parents. Even students studying in same class and taught by the
same teacher shows variation in academic performance. Study
found that achievement in school is affected by a number of factors,
including the quality of the school, characteristics of the student's
family such as socioeconomic status and parent's educational
level, and the characteristics of the child. [10] Motivation and home
environment have a positive relationship with academic
achievement. [11] In Spanish adolescent boys academic
performance was more influenced by school-related factors such
as their attitude to the school. [12] Optimal sleep, [13] intake of
fruits and vegetables, dietary quality and the nutritional status of
the adolescents [14] has positive influence on academic
performance. For school failure, both psychological and health
related factors were found to be more prevalent. [15] Regular
breakfast consumption has been linked with improvement in
academic achievement, psychosocial functioning and cognition.
[16] All of these studies have shown relationship of academic
performance and health related as well as other factors which are
not directly related to health.
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Keeping WHR within normal range is a part of maintaining good health. Understanding of the relation between health and academic
performance of the student has significant implications. There is converging interest among public health scientists and school policy makers
in the health status of adolescents and its impact on their academic achievement. [17] The purpose of present study was to find out
relationship of waist to hip ratio and academic performance of first year medical college students admitted for different courses and the
knowledge of the study result can be use by students at their personal level and for policy making of medical colleges.
MATERIAL AND METHODS
The present study was conducted in the Department of Physiology, Dr. Ulhas Patil Medical College Jalgaon. Study was approved by the
institutional ethical committee. There were total 121 first year students of MBBS and Physiotherapy course studying in the college. They
have to face examination of three subject anatomy, physiology and biochemistry for the first year. According to the rules of Maharashtra
University of Health Sciences, in medical colleges of Maharashtra two internal examinations, one terminal and one preliminary are
conducted in every academic year. As per university guidelines marks of these two examinations are rounded up and considered for internal
assessment of the students for that academic year. In present study we have considered their internal assessment marks obtained in first
year as their academic performance indicator. Data of marks was obtained from student section, academic department of the college. Before
conducting the study consent was taken from all participants. Anthropometrical measurements Age, Waist circumference and Hip
circumference were recorded along with preliminary clinical examination to exclude any systemic disorder affecting academic
performance. As per the study design absent students for any one of examination was excluded and randomly 100 healthy students were
selected as study group from the remaining.
ANTHROPOMETRY
The age of the individuals was determined from their reported date of birth. The circumferences in waist and hip were obtained using a
retractable measuring tape to the nearest 0.1 cm while maintaining close contact with skin and without compressing the underlying tissues.
Waist was measured horizontally between the lower costal rib and the upper border of the iliac crest. Subjects were in standing position and
the measurement was made at the normal minimal respiration. With light summer clothing hip was measured at the maximum
circumference of the buttocks. In females all the measurements were taken by female author. The waist-to-hip ratio (WHR) was calculated
from above measurements by using the formula, WHR = waist circumference (cm) /hip circumference (cm).
Waist to hip ratio is measure of centralized obesity. Various studies have given various cut-off values for WHR in different population on
the basis of prone to various chronic metabolic disorders. [18] It is also observed that Indians have higher upper-body adiposity measured as
the WHR, although they have lean body mass. [19, 20] Study analyzed that normal cutoff values for WHRs in males and females were 0.88 and
0.81 respectively in Asian Indian adults. [21] So as per our study design shown in chart 1, we selected 100 students (60 males and 40
females) and made group I with higher WHR and group II with lesser WHR than cutoff values. Out of 60 males, 30 were with WHR > 0.88
(Group I) and 30 with WHR < 0.88 (Group II). Out of 40 females, 20 were with WHR > 0.81 (Group I) and 20 with WHR < 0.81 (Group II). Total
students were divided as Group I, 50 students (Males with WHR > 0.88 and Females with WHR > 0.81) and Group II, 50 students (Males with
WHR < 0.88 and Females with WHR < 0.81). Student's first year academic performance indicated by their internal assessment marks (Sum
total of all three subjects) was compared in these different study groups.
Statistical analysis
Data analysis was done by using SPSS version 16.0 (SPSS Inc, Chicago, USA) software. Student's unpaired t test was applied to compare
academic performance in study groups. The outcome of analysis was presented as a mean (SD) and 'p' value of less than 0.05 (*p<0.05) was
considered as significant.
RESULTS AND OBSERVATIONS
Table No 1 and 2 depicts the statistical analysis for age, WC, HC and WHR of the male, females and total students in between Group I and
Group II which were expressed as mean and SD for both the study groups.
There was no significant difference found between study groups when age was considered, indicating that the groups were
homogenous in this respect. Difference was significant for WC and WHR but not for HC in males, females and total students.
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TABLE 1: Statistical analysis of Age, Waist circumference (WC), Hip circumference (HC) and Waist to Hip ratio (WHR)

*p < 0.05 MALES: Group I – WHR > 0.88, Group II – WHR < 0.88
FEMALES: Group I – WHR > 0.81, Group II – WHR < 0.81
Chart 1: Showing the study design

Table No 3 and chart 2 depicts the statistical analysis for
comparison of academic performance in male students with WHR >
0.88 (Group I) and WHR < 0.88 (Group II) which were expressed as
mean and SD for both the groups.
Study found that there was a significant difference in academic
performance of Group I (Mean = 60.1, SD = 9.98) and Group II (Mean
= 65.8, SD = 6.85) male students; t(58) = 2.59, p = 0.012*. As here the
p value was less than 0.05 so by conventional criteria, this difference
in Group I and Group II was considered to be statistically significant.
These results suggest that WHR does have an effect on academic
performance in male students. Specifically our results suggest that
in male students, academic performance is significantly less in
those with WHR > 0.88 compared to those with WHR < 0.88.
Table No 4 and chart 3 depicts the statistical analysis for
comparison of academic performance in female students with WHR
> 0.81 (Group I) and WHR < 0.81 (Group II) which were expressed as
mean and SD for both the groups.

TABLE 2 : Statistical analysis of Age, WC, HC and WHR in Total
students

Study found that there was a difference in academic
performance of Group I (Mean = 68.3, SD = 9.37) and Group II (Mean
= 73.8, SD = 9.24) female students; t (38) = 1.73, p = 0.091. Here the
mean value of Group I was less than that of Group II, but the p value
was not less than 0.05 so by conventional criteria, this difference
was considered to be not statistically significant.
These results suggest that WHR does have an effect on academic
performance of female students. Specifically our results suggest
that in female students, academic performance is less in those with
WHR > 0.81 compared to those with WHR < 0.81 but difference is
not significant.

*p < 0.05 Group I – Males with WHR > 0.88 and Females with
WHR > 0.81
Group II – Males with WHR < 0.88 and Females with WHR < 0.81

Table No 5 and chart 4 depicts the statistical analysis for
comparison of academic performance in total students of Group I
(Male with WHR > 0.88 and Female with WHR > 0.81) and Group II
(Male with WHR < 0.88 and Female with WHR < 0.81) which were
expressed as mean and SD for both the groups.
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TABLE 3 : Statistical analysis of academic performance in male
study groups.
Parameter

Group I
(n = 30)
Mean (SD)

Group II
(n = 30)
Mean (SD)

Academic
Performance
in Males

60.1 (9.98)

65.8 (6.85)

't' (df)
value

'p'
value

2.59 (58) 0.012*

Chart 3: Showing the statistical analysis of academic
performance in female study groups.
TABLE 5 : Statistical analysis of academic performance in total
students (Males and Females considered together).
Parameter

Group I
(n = 20)
Mean (SD)

Academic
63.4 (10.50)
Performance
in total students.

*P < 0.05

Group II
(n = 20)
Mean (SD)
68.9 (8.65)

't' (df)
value

'p'
value

2.85 (98) 0.005*

*P < 0.05

Chart 2: Showing the statistical analysis of academic performance in
male study groups.
TABLE 4 : Statistical analysis of academic performance in
female study groups.
Parameter

Group I
(n = 20)
Mean (SD)

Group II
(n = 20)
Mean (SD)

Academic
Performance
in Females

68.3 (9.37)

73.4 (9.24)

*P < 0.05

't' (df)
value

'p'
value

1.73 (38) 0.091

Chart 4: Showing the statistical analysis of academic performance
in total students.
Study found that there was a significant difference in academic
performance of Group I (Mean = 63.4, SD = 10.50) and Group II
(Mean = 68.9, SD = 8.65) students; t (98) = 2.85, p = 0.005*. As here
the p value was very less than 0.05 so by conventional criteria, this
difference was considered to be very statistically significant.
These results suggest that WHR does have an effect on academic
performance in students. Specifically our results suggest that
academic performance of students with higher WHR (Male with
WHR > 0.88 and Female with WHR > 0.81) is significantly less than
those with lesser WHR (Male with WHR < 0.88 and Female with
WHR < 0.81).
Taken together, these results of all the tables and charts
suggested that study groups were homogeneous as per as age was
considered whereas values of WC and WHR in study groups were
significantly different. Academic performance was significantly
influenced by WHR of the student. Specifically academic
performance of students with higher WHR (Male with WHR > 0.88
and Female with WHR > 0.81) was significantly less than those with
lesser WHR (Male with WHR < 0.88 and Female with WHR < 0.81).
When considered separately academic performance was
significantly less in males with higher WHR and also less in females
with higher WHR but difference was not significant.

L. J. Borse et.al Int J Biol Med Res. 2014; 5(3): 4206-4212
4210

DISCUSSION
Once student get admission in medical college the race of good
academic performance begins. Not even every student but their
parents also work hard to achieve best academic result at their level
best. During this stressful phase student hardly bother about their
life style. Physical efforts taken by all the students, whether he/she
is overweight, normal weight or underweight are roughly same but
final results are different. A number of factors including academic
pressure, workload, financial concerns, and sleep deprivation,
exposure to new environment, student abuse, and vast curriculum
have been hypothesized for psychological morbidity. Even at the
preliminary stage of medical training the medical students find
aspects of medical course stressful. [22] Higher WHR has been
associated with various systemic disorders. [6, 7, 8 ,9] In present
study we tried to find out relationship of WHR and academic
performance in first year medical college students. Our study has
shown that the academic performance of the students with higher
WHR (Male with WHR > 0.88 and Female with WHR > 0.81) was
significantly less than those with lesser WHR (Male with WHR <
0.88 and Female with WHR < 0.81). When considered separately
academic performance was significantly less in males with higher
WHR and also less in females with higher WHR but difference was
not significant. Means WHR does have negative relationship with
academic performance of the first year medical college students.
We found several studies that assessed the utility of waist
circumference and/or waist-to-hip ratio to classify people as obese
or overweight compared with classification by BMI. [23, 24, 25]
WHR is the measures of visceral or abdominal fat mass. This
measurement is independent of height and muscle mass, has
emerged as important predictors of risk of obesity related diseases
and is thus very useful indicators of excess body fat and increased
health risk. [26] Considering WHR reduces the risk of misclassifying
someone who is tall from being abdominally obese and which can
independently predict health risk when BMI is not markedly
elevated. [27] Therefore we have considered calculation of WHR as
a tool to classify the students in two groups, one with higher and
other with lesser WHR than ideal cut off values for Asian Indians
adults. As per the MUHS pattern two internal examinations are
conducted by the college in an academic year. Marks of these
examinations are rounded up to calculate internal assessment
marks. Therefore we have considered their internal assessment
result, the sum total of marks obtained in all three subjects to get an
idea about their academic performance throughout the first year.
Key finding of this study is academic performance of the
students with higher WHR is significantly less than those with
lesser WHR. When considered separately this difference is
significant only in males. Surprisingly we didn't find any study on
relationship of WHR and academic performance in adolescent
while searching research papers on internet. Many studies have
shown link between overweight/obesity and academic
performance, an inverse association of academic performance and
BMI. [28, 29, 30] While a reason for this association is not explained

in these studies. Overweight children had significantly lower math
and reading scores compared with non overweight children. [31]
Obesity at 14 years of age was associated with a low school
performance at 16 years and a low level of education persisting
until at least age 31. [32] Youths who were overweight generally
achieved relatively lower educational outcomes. [33]
Academic performance is influence by many factors so it is
difficult to conclude the cause for low performance in the students
with high WHR. Obese females as adolescents may be at increased
risk for development of depression or anxiety disorders. [34]
Psychosocial variables, such as weight-based teasing is also a
proposed factor for low performance. [35] Obesity often
accompanied by a parallel rise in type 2 diabetes, as well as
increased rates of psychosocial complications and lower measures
of quality of life. [36] Potential social isolation of overweight has
been also observed. [37] Therefore social, psychological and
behavioral factors may be responsible for the lack of concentration
leading to low academic performance in overweight students.
Physical activity can have an impact on cognitive skills
and attitudes and academic behaviour, all of which are important
components of improved academic performance. These include
enhanced concentration and attention as well as improved
classroom behaviour. [38] Systematic exercise programs may
actually enhance the development of specific types of mental
processing known to be important for meeting challenges
encountered both in academics and throughout the lifespan. [39]
Regular physical activity may reduce plasma noradrenalin. It may
also increase the transfer of the serotonin precursor tryptophan
across the blood brain barrier, having a calming effect in children
and enabling them to sit and concentrate on academic pursuits. [40]
All these studies directly or indirectly relate the physical activity
with the mental processing and brain activity. Study on nationally
representative sample in United States has shown that the obesity
in adolescence is linked with poor physical quality of life. [41] So
poor physical activity may be causing low academic achievement
which is seen in students with high WHR.
Mean value for academic performance of females with higher
WHR is less than those with lesser WHR, but difference is not
statistically significant. This is an unexpected finding which we
come across. Reasons for this finding are difficult to explain but
literature survey on gender differences in scholastic performance at
different levels indicate one common finding in mixed results, that
females outperform their male counterparts in higher education.
[42] Other researchers have argued that women receive higher
grades than men because they work harder and attend class more
frequently. [43] Females have better study skills than the male
students. [44] So hard working, sincerity and better study skill
might be responsible for better performance in females giving us
the non significant result.
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DISCUSSION
Our study suggests that students with higher WHR should be
encouraged to make healthy changes in their life style so that their
academic performance may be improved along with the
psychosocial behavior. Though this not primary strategy for
improving academic performance, it is possible that modification of
health-related behaviors could help improve health related risks,
quality of life, and academic performance of students. This could be
pushed by university through the provision of easily accessible
work out equipment and affordable healthy food options. It is hoped
that the alteration of lifestyle of all college students would result in a
healthier adult population in future.
Further detailed studies are required on a large scale to
find out precise relationship of WHR on academic performance. We
are planning to expand the study considering their achievement of
previous and next few academic years. We are also planning to
include other parameters such as their attendance in the academic
sessions, birth history, family income, parent's education,
nutritional history, family culture so as to obtain more precise
correlation between factors affecting academic performance.
CONCLUSION
Present study is based on the premise that the WHR of a
student has an effect on his or her ability to learn and to achieve
academically. More specifically the purpose of this study is to
examine the relationship of WHR and academic performance of the
first year medical college students. Based on results of this study,
significant negative relationship is observed between WHR and
academic performance of the students. Causes for this negative
relationship are difficult to explain but psychosocial behaviour and
lack of physical activity leading to less mental processing and brain
activity may be causing lower academic performance seen in
students with higher WHR. But this negative relationship is not
significant in female students. Our study suggests that professional
institutes should encourage the students to improve health and
wellness. This will help the medical students to cope up better with
the stress during studying as well as in their future and also result in
improved academic outcomes for some students.
REFERENCES
[1]
[2]

[3]

[4]

[5]

Prentice A, Jebb SA. Beyond body mass index. Obesity Reviews 2001;
2:141-147.
Lev-Ran A. Human obesity: an evolutionary approach to understanding
our bulging waistline. Diabetes/Metabolism Research Reviews 2001,
17(5): 347-362.
Global Health Risks Mortality and burden of disease attributable to
selected major risks.WHO Library Cataloguing-in-Publication Data
2009; 1-70.
Centers for Disease Control and Prevention. National Center for Health
Statistics. Percentage of Children Ages 6 to 18 Who Are Overweight by
Gender, Race, and Hispanic Origin, 1976-1980, 1988-1994, and 19992002. Atlanta GA; National health and nutrition examination survey;
2003.
Deurenberg P. and M. Yap. The assessment of obesity: Methods for
measuring body fat and global prevalence of obesity. Bailliere Clin.
Endocrinol. Metab 1999; 13: 1-11.

[6]

Kuczmarski R.J. and K.M. Flegal. Criteria for definition of overweight in
transition: Background and recommendations for the United States.
Am. J. Clin. Nutr. 2000; 72: 1074-1081.
[7] Czernichow S, Kengne AP, Huxley RR, Batty GD, de Galan B, Grobbee D et al.
Comparison of waist-to-hip ratio and other obesity indices as predictors
of cardiovascular disease risk in people with type-2 diabetes: a
prospective cohort study from ADVANCE. Eur. J Cardiovasc Prev Rehabil.
2011; Apr; 18(2): 312-9.
[8] Qiao Q, Nyamdorj R. Is the association of type II diabetes with waist
circumference or waist-to-hip ratio stronger than that with body mass
index? Eur J Clin Nutr. 2010; Jan; 64(1):30-4.
[9] Sabah N. Alwachi, Faris Abdul Kareem Khazaal, Jabbar H. Yenzeel, and Noor
Abdul Rahman Karim. Waist Hip ratio as predictors of obesity types in
postmenopausal Iraq women.European Journal of Health 2013;
2013:7:1-16.
[10] Grantham-McGregor S. Can the provision of breakfast benefit School
performance?
Food and Nutrition Bulletin 2005; 26(2 Suppl. 2):
144–158.
[11] J. M. Muola. A study of the relationship between academic achievement,
motivation and home environment among standard eight pupils.
Educational Research and Reviews 2010; May; Vol. 5 (5): 213-217.
[12] D. Martínez-Gómez, O. L. Veiga, S. Gómez-Martínez, B. Zapatera1, D.
Martínez-Hernández, M. E. Calle, et al. Gender-specific influence of
health behaviors on academic performance in Spanish adolescents;
AFINOS study. Nutr Hosp. 2012; 27: 724-730.
[13] Taras H, Potts-Datema W. Sleep and student performance at school. J Sch
Health. 2005; Sep; 75(7): 248-54.
[14] A. Abudayya, Z. Shi, Y. Abed and G. Holmboe-Ottesen. Diet, nutritional
status and school performance among adolescents in Gaza Strip. EMHJ
2011; Vol. 17 ; No. 3: 218-225.
[15] Madeeha Kamal and Abdulbari Bener. Factors contributing to school
failure among school children in very fast developing Arabian Society.
Oman Med J. 2009; July; 24(3): 212–217.
[16] S Affenito. Breakfast: A missed opportunity. Journal of the American
Dietetic Association 2007; 107(4): 565-569.
[17] Inga Do´ra Sigfu´sdo´ ttir et al. Health behavior and academic
achievement in Icelandic school children. Health Education Research
2007; Vol.22; No.1: 70–80.
[18] World Health Organization. Waist Circumference and Waist–Hip Ratio:
report of a WHO Expert Committee. Geneva: World Health Organization
2008; 1-47.
[19] Banerji MA, Faridi N, Atluri R, Chaiken RL, Lebovitz HE: Body
composition, visceral fat, leptin and insulin resistance in Asian Indian
men. J Clin Endocrinol Metab 1999; 84: 137-144.
[20] Ramachandran A, Snehalatha C, Vijay V, Viswanathan M, Haffner SM:
Risk of NIDDM conferred by obesity and central adiposity in different
ethnic groups: a comparative analysis between Asian Indians, Mexican
Americans and whites. Diabetes Res Clin Pract 1997; 36: 21–25.
[21] Chamukuttan Snehalatha, Vijay Viswanathan, Ambady Ramchandran.
Cutoff Values for Normal Anthropometric Variables in Asian Indian
Adults. Diabetes Care 2003; May; Volume 26; Number 5: 1380-84.
[22] Guthrie EA, Black D, Shaw CM, Hamilton J, Creed FH, Tomenson B.
Embarking upon a medical career: psychological morbidity in first year
medical students. Med Educ1995; 29: 337-41.
[23] Gill T, Chittleborough C, Taylor A, Ruffin R, Wilson D, Phillips P. Body mass
index, waist hip ratio, and waist circumference: Which measure to
classify obesity? Sozial- und Praventivmedizin 2003; 48(3): 191-198.
[24] Molarius A, Seidell JC, Sans S, Tuomilehto J, Kuulasmaa K. Waist and hip
circumferences, and waist-hip ratio in 19 populations of the WHO
MONICA Project. Int J Obes Relat Metab Disord 1999; 23(2): 116-125.
[25] Susmita Bag, Arpita Kundu, Sudha Ramaiah and Anand Anbarasu.
Obesity study among patients in eastern India suggests WC and WHR as
better indicators. International Journal of Pharmacy and
Pharmaceutical Sciences. 2013; Vol 5, Issue 4: 659-65.

L. J. Borse et.al Int J Biol Med Res. 2014; 5(3): 4206-4212
4212

[26]

[27]

[28]

[29]

[30]
[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

Folsom AR, Kushi LH, Anderson KE, Mink PJ, Olson JE and Hong CP et al.
Association of general and abdominal obesity with multiple health
outcomes in older women. Arch Intern Med 2000; 160: 2117-28.
Fuchs, F. D., Gus, M., Moreira, L. B., Moraes, R. S., Wiehe, M., Pereira, G. M.,
et al. Anthropometric indices and the incidence of hypertension: a
comparative analysis. Obesity Research. 2005; 13(9): 1515-1517.
Anu Molarius, Jacob C. Seidell, Susana Sans, Jaakko Tuomilehto and Kari
Kuulasmaa WHO MONICA Project. American Journal of Public Health,
August 2000, Vol. 90, No. 8: 1260-68.
Florin TA, Shults J, Stettler N. Perception of overweight is associated with
poor academic performance in US adolescents. J Sch Health. 2011; Nov;
81(11): 663-70.
Taras H, Potts-Datema W. Obesity and student performance at school. J
Sch Health. 2005; Oct; 75(8): 291-95.
Datar A, Sturm R, Magnabosco JL. Childhood overweight and academic
performance: national study of kindergartners and first-graders. Obes
Res. 2004; 12(1): 58-68.
Laitinen J, Power C, Ek E, Sovio U, Jarvelin MR. Unemployment and
obesity among young adults in a northern Finland 1966 birth cohort. Int
J Obes Relat Metab Disord. 2002; 26(10): 1329-1338.
Christian Nsiah, Prathibha V. Joshi. The Academic Cost of Being
Overweight: Rural vs. Urban Area Differences - A Quantile Regression
Approach. Research in Higher Education Journal 2009; Sept; Vol 4: 1-13.
Sarah E. Anderson, Patricia Cohen, Elena N. Naumova, Paul F. Jacques
and Aviva Must. Adolescent Obesity and Risk for Subsequent Major
Depressive Disorder and Anxiety Disorder: Prospective Evidence.
Psychosomatic Medicine 2007; 69: 740–747.
Krukowski RA, West DS, Philyaw Perez A, Bursac Z, Phillips MM,
Raczynski JM. Overweight children, weight-based teasing and academic
performance. Int J Pediatr Obes. 2009; 4(4): 274-80.
Friedlander SL, Larkin EK, Rosen CL, Palermo TM, Redline S. Decreased
quality of life associated with obesity in school-aged children. Arch
Pediatr Adolesc Med. 2003; Dec; 157(12): 1206-11.
Fonseca H, Gaspar de Matos M. Perception of overweight and obesity
among Portuguese adolescents: an overview of associated factors. Eur J
Public Health. 2005; Jun; 15(3): 323-8.
Phillip D. Tomporowski, Kate Lambourne and Michelle S. Okumura.
Physical activity interventions and children's mental function: An
introduction and overview. –Prev Med. 2011; June 1; 52(Suppl 1): S3S9.

[39]

[40]

[41]

[42]

[43]

[44]

Phillip D. Tomporowski, Catherine L. Davis, Patricia H. Miller, and Jack A.
Naglieri. Exercise and Children's Intelligence, Cognition and Academic
Achievement. Educ Psychol Rev. 2008; June 1; 20(2): 111–131.
Jennings G, Nelson L, Nestel P, Esler M, Korner P, Burton D, et al. The
effects of changes in physical activity on major cardiovascular risk
factors, hemodynamics, sympathetic function, and glucose utilization in
man: a controlled study of four levels of activity. Circulation 1986; Jan;
73(1): 30-40.
Swallen KC, Reither EN, Haas SA, Meier AM. Overweight, obesity, and
health-related quality of life among adolescents: the National
Longitudinal Study of Adolescent Health. Pediatrics. 2005; Feb; 115(2):
340-7.
Meltem Dayıoglu, Serap Türüt-Asık. Gender Differences in Academic
Performance in a Large Public University in Turkey. ERC Working
Papers in Economics 2004; December; 04/17: 1-35.
Wainer, H. and Steinberg, L. S. Sex Differences in Performance on the
Mathematics Section of the Scholastic Aptitude Test: A Bidirectional
Validity Study. Harvard Educational Review 1992; 62: 323-336.
Leonard, D. K. and Jiang, J. Gender Bias and the College Predictors of the
SATs: A Cry of Despair. Research in Higher Education 1999; 40: 375-407.

c Copyright 2010 BioMedSciDirect Publications IJBMR -ISSN: 0976:6685.
All rights reserved.

